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Detailed d escription of the invention 

A Method for searching physiologically active substances and a process for 
producing same, and drugs found by the searching method. 

Technical Ftp.IH 

The invention relates to a method for searching various types of novel 
physiologically active substances and a process for producing same, and drugs found 
by the searching method. 

Related Art 

In the prior art, the searching for unknown physiologically active substances 
involved analyzmg constituents present in body fluids or tissues, identifying and 
isolating novel substances and investigating the physiological activity of the 
discovered novel substances. 

The method of the prior art described above consists of analyzing constituents 
present in the body, finding novel substances and investigating their physiological 
activities. However, the number of constituents present in the body is extremely high, 
and physiologically active substances are often present only in low concentrations, 
thereby making finding novel substances a difficult task. Further, because an 
overwhelming number of physiological reactions take place in the body, and thus, 
finding the nature of physiological activities the newly found substances have is also 
difficult. Therefore, finding novel physiologically active substances with the method 
of the prior ait is a difficult task. 
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Disclosure of the invention 



Therefore, one of the objects of the invention is to provide a more efficient 
method for searching novel physiologically active substances with a certain level of 
predictability. Furthermore, another one of the objects of the invention is to provide a 
process for producing the physiologically active substances found by the method 
described above. In addition, one of the objects of the invention is to provide a novel 
medicine for treating diabetes, insulin production regulators, gastric acid secretion 
regulators and growth hormone secretion regulators found by the method of the 
invention described above. 

The inventors have previously invented a more efficient method for searching 
novel physiologically active substances with a certain level of predictability and filed 
a patent application (Patent Laid-open Publication No Hei. 10-109997). The method 
is based on the finding that, among receptors of substances, for which substances or 
cells having antagonizing effects are present in a body, or, receptors for the Substance 
A, for which cells or substances having antagonizing effects on cells responding to 
said Substance A are present in a body, when there exist two or more sizes for the 
same receptor, the missing portions, i.e. the portions of amino acid sequences which 
have been spliced, have physiological activities related to said receptor. 

The inventors completed the invention after actually verifying that, in 
performing the searching method of the previously applied patent described above, 
the method of inferring the amino acid sequences of receptors based on the base 
sequences of their cDNAs is also valid when two or more cDNA sequences exist for 
said receptors, and that its is not restricted to the ones based on the amino acid 
sequences of receptors whose actual existences are known. 

Namely, the invention provides a method for searching physiologically active 
substances comprising, examining a peptide having an amino acid sequence of two or 
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more sizes for the same receptor by comparing the cDNA sequences of said receptor, 
wherein the receptor is a receptor of a cell producing an antagonist to a substance 
present in a body or a receptor of a cell producing an antagonist to said cells per se, 
and then examining which regions of the longer receptor are missing in the shorter 
receptor by comparing the sequences of the above-mentioned cDNAs. Also, the 
invention provides a method for producing physiologically active peptides wherein 
the missing regions, established by the method of the invention described above, or 
their derivatives are produced. Li addition, the invention provides a medicine for 
treating diabetes comprising, as an active component, a peptide having the effect of 
increasing the production of insulin by insulin producing cells, said peptide being 
those successfully searched for and found by the method of the invention described 
above and having the amino acid sequences indicated by the sequence numbers 1 or 5 
of the sequence table, or having ammo acid sequences obtained by the substitution 
inside, deletion from, insertion into or addition to said sequence (number 1 or 5) of 
one or several amino acids. In addition, the invention provides insulin production 
regulators comprising, as an active component, a peptide having the effect of 
regulating the production of insulin by insulin producing cells, said peptides having 
the amino acid sequence indicated by the sequence number 2 of the sequence table, or 
having amino acid sequences obtained by the substitution inside, deletion from, 
insertion into or addition to said sequence (number 2) of one or several amino acids. 
In addition, the invention provides gastric acid secretion regulators comprising, as an 
active component, a peptide havmg the effect of regulating the secretion of gastric 
acid, said peptides having the amino acid sequences indicated by the sequence 
numbers 3 or 4 of the sequence table, or having amino acid sequences obtained by the 
substitution inside, deletion from, insertion into or addition to said sequence (numbers 
3 or 4 ) of one or several amino acids. Growth hormone production regulators are 
provided, comprising, as an active component, peptides having the effects of 
regulatmg the production of hormone, and having the amino acid sequence mdicated 
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by the sequence number 6 of the sequence table or having amino acid sequences 
obtained by the substitution inside, deletion from, insertion into or addition to said 
sequence (number 6) of one or several amino acids. 

The invention provides a method based on the base sequences of cDNAs, for 
efficiently searching novel physiologically active substances with a certain level of 
predictability. In the method of the invention, novel biologically active substances can 
be found by examining the receptors for substances participating in antagonism, 
therefore, it is not required as in the prior art, to isolate physiologically active 
substances present in trace amounts inside biological samples containing extremely 
large number of constituents. In addition, the physiological activity of the searched 
and found physiologically active substance is an activity participating in the 
antagonism described above, therefore, searching for its physiological activity is also 
considerably easier than that of the prior art. Thus, according to the method of the 
invention, searching for novel physiologically active substances can be performed 
with a considerably higher efficiency compared to the related art. Also, the invention 
provides a novel medicine for treating diabetes having excellent increased effects on 
insulin production. In addition, novel insulin production regulators, gastric acid 
secretion regulators and growth hormone production stimulators are provided. 
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Preferred Emb odiments of the Invention 



In the method for searching physiologically active substances of the invention, 
among receptors of cells producing an antagonist to a substance in a body, or among 
receptors of ceUs producing an antagonist to said cells per se, amino acid sequences 
of two or more sizes for a same receptor are examined by comparing the cDNA 
sequences of the receptor and then which region of the longer receptor is missing in 



the shorter receptor is examined by comparing the sequences of the above-mentioned 
cDNAs or the sequences of mature mRNAs, 

Namely, the method of the invention concerns cases where two or more 
receptors with different sizes are generated based on the differences in the base 
sequences of the mature mRNAs. La other words, the method of the invention 
searches for splicing variations at the level of the mRNAs. The role of splicing 
resulting from the splicing variation at the level of mRNAs, which normally does not 
occur, is not well understood, except that it inactivates gene expression. There are 
cases where sequences which should originidly be translated are consequently not 
translated, and in contrast, there are cases where sequences which should not be 
translated are expressed. In most instances, because splicing is not properly 
performed, even amino acids can not be expressed, but in the other instances, there 
are actual cases where amino acid sequences generated by splicing or those which are 
to be deleted function effectively. The method of the invention consists of searching 
for such splicing variations at the level of mRNAs. 

The method of the invention is directed to examining the base sequences of 
the cDNAs for the above-mentioned receptors and finding those for which cDNAs of 
the same receptor exist in different sizes. This task can be performed by either 
determining several times the base sequences and the sizes of the cDNAs for said 
receptors or, if the information is reported in the literature, by using this information. 
The glucagon receptor, FGF receptor and GIF receptors can be mentioned as 
examples of receptors for which two or more cDNAs of the same receptor exist in 
different sizes. 

The physiologically active substances can be obtained by producing peptides 
identical to the missing sequence regions which have been recognized to contain 
physiological activity. In most cases, the missing regions consist of relatively short 
peptides, such that said physiologically active substances may be produced easily by 
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chemical synthesis using commercially available peptide synthesizers, in such cases. 
Or, it is possible to produce them using genetic engineering techniques of the art. 

The physiological activity of the physiologically active substances obtained 
participate in the antagonism mentioned above and can therefore be easily verified by 
suitable methods satisfying the respective antagonistic effects. 

In addition, it is well known by those skilled in the ait that among peptides 
having physiological activity in general, there are cases where the physiological 
activity is maintained even when a small number of amino acids are substituted with 
other amino acids, a small number of amino acids are added, or a small mmiber of 
amino acids are deleted. Therefore, also in the scope of the invention is the 
production of substances having the physiological activities of the physiologically 
active substances consisting of the missing regions mentioned above, having a small 
number of amino acids substituted by other amino acids, a small number of amino 
acids added, or a smaD number of amino acids deleted, among the amino acids 
constituting the missing regions mentioned above (in the present application of the 
invention, such substances are called "derivatives" of the missing regions mentioned 
above). Preferably, such derivatives have more than 70%, even more preferably 90% 
homology with the missing regions mentioned above. 

The inventors found a peptide having the effect of increased production of 
insulin by insulin producing cells, using the search method of the invention described 
above. Since this peptide has the effect of increased production of insulin by insulin 
producing cells, it is effective as a medicine for treating diabetes, i.e., as mentioned in 
the embodiments described below, the existence of several types of cDNAs with 
different sizes for the glucagon receptors is mentioned in literature in the public 
domain, and by comparing the base sequences of these cDNAs, which regions of the 
base sequence coding for the longer amino acid sequence are missing from the base 
sequence coding for the shorter amino acid sequence was examined, and the amino 
acid sequence of the missing region was inferred (sequence number 1). Then, the 



peptide having the amino acid sequence indicated by the sequence number 1 was 
chemically synthesized and when administered to insulin producing cells, the 
production of insulin by said cells increased significantly. This led to the knowledge 
that the peptide having the amino acid sequence indicated by the sequence number 1 
is effective as a remedy for diabetes. 

In addition, peptides having the amino acid sequence of the sequence number 
1 in which one or several amino acids have been substituted, deleted, inserted or 
added, and having the effect of increasing the production of insulin by insulin 
producing cells, are also in the scope of the invention. An actual example of such 
peptides is the peptide having the amino acid sequence represented by the sequence 
number 5, which was found based on the method of the invention, by comparing the 
cDNAs for the rat glucagon receptor. In addition, peptides having the effect of 
increasing the production of insulin, other than the peptides with amino acid 
sequences represented by the sequence number 1 or 5, should preferably have more 
than 70%, even more preferably 90% homology with the sequences indicated by the 
sequence nxmiber 1 or 5. Also, while the number of amino acids is not specifically 
restricted for these peptides, from the perspective of ease of synthesis and antigenicity, 
about 7 to 20 is preferable, about 7 to 10 is even more preferable. Non-oral 
administrations such as intravenous injection, intra-muscular injection or enteral 
administration are preferred for the administration route of the remedy for diabetes of 
the invention mentioned above. Also, while the dose is suitably determined based on 
the condition of the patient and the molecular weight of the active principle, 0.01 to 
l.Omg per day for 1kg body weight is normally preferred. Further, the remedy can be 
produced suitably by the methods of the art, and can be used dissolved in 
physiological saline solutions with a concentration range of 30 to 3000 mg/1, for 
instance. 

In addition, similarly to above, the inventors found a peptide regulating the 
production of insulin (inhibition or stimulation of production). Its amino acid 
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sequence is indicated by the sequence number 2. This sequence was found based on 
the search method of the invention described above, by comparing the cDNA 
sequences of the Glucose-dependent insuilinotropic polypeptide receptor. When 
stimulating the production of insulin, similarly to the above, it is effective as a 
remedy for diabetes. When inhibiting the production of insulin, it is effective as a 
remedy for hypoglycemia. Peptides effective as insulin production regulators are not 
restricted to peptides having the amino acid sequence indicated by the sequence 
number 2, and peptides having the amino acid sequence of the sequence number 2 in 
which one or several amino acids have been substituted, deleted, inserted or added, 
and having the effect of regulating the production of insulin by insulin producing cells, 
are also in the scope of the invention. In such cases, these peptides should preferably 
have more than 70%, even more preferably 90% homology with the sequences 
indicated by the sequence number 2. Also, while the number of amino acids is not 
specifically restricted for these peptides, from the perspective of ease of synthesis and 
antigenicity, about 25 to 50 is preferable, and about 28 to 35 is even more preferable. 

Non-oial administrations such as intravenous injection, intra-muscular 
injection or enteral administration are preferred for the administration route of the 
insulin production regulator of the invention mentioned above. Also, while the dose is 
suitably determined based on the condition of the patient and the molecular weight of 
the active principle, 0.01 to l.Omg per day for 1kg body weight is normally preferred. 
Also, the remedy can be produced suitably by the methods of the art, and can be used 
dissolved in physiological saline solutions with a concentration range of 30 to 3000 
mg/1, for instance. 

Furthermore, similarly to above, the inventors found peptides regulating the 
secretion of gastric acid (inhibition of secretion or stimulation of secretion). Their 
amino acid sequences are indicated by the sequence numbers 3 and 4. These 
sequences were found based on the search method of the invention described above, 
by comparing the cDNA sequences of the gastrin receptor. These peptides, because 
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they regulate the secretion of gastric acid, are effective as remedies for gastric and 
duodenal ulcers (in the case of secretion inhibition), or as remedies for the conditions 
of unsufficient gastric acid secretion (in the case of secretion stimulation). Peptides 
effective as gastric acid secretion regulators are not restricted to peptides having 
amino acid sequences indicated by the sequence number 3 or 4, and peptides having 
the amino acid sequence of the sequence number 3 or 4 in which one or several amino 
acids have been substituted, deleted, inserted or added, and having the effect of 
regulating the secretion of gastric acid, are also in the scope of the invention. In such 
cases, these peptides should preferably have more than 70%, even more preferably 
90% homology with the sequences indicated by the sequence number 3 or 4. Also, 
while the number of amino acids is not specifically restricted for these peptides, from 
the perspective of ease of synthesis and antigenicity, in the case of sequences 
indicated by the sequence number 3, about 5 to 20 is preferable, about 5 to 8 is even 
more preferable, and in the case of sequences indicated by the sequence number 4, 
about 11 to 30 is preferable, and about 11 to 20 is even more preferable. 

Non-oral administrations such as intravenous injection, intra-muscular 
injection or enteral administration are preferred for the administration route of the 
gastric acid secretion regulators of the invention mentioned above. Also, while the 
dose is suitably determined based on the condition of the patient and the molecular 
weight of the active principle, 0.01 to l.Omg per day for 1kg body weight is normally 
preferred. Also, the remedy can be produced suitably by the methods of the art, and 
can be used dissolved in physiological saline solutions with a concentration range of 
30 to 3000 mg/1, for instance. 

Furthermore, the inventors found a peptide regulating the production of 
growth hormones (stimulation of production or inhibition of production). Its amino 
acid sequence is indicated by the sequence number 6. This peptide, because it can 
regulate the production of growth hormones, is effective as remedies for dwarfism (in 
the case of stimulation of production), or as remedies for gigantism (in the case of 
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inhibition of production). Peptides effective as growth hormone production regulators 
are not restricted to peptides having the amino acid sequence indicated by the 
sequence number 6, and peptides having the amino acid sequence of the sequence 
number 6 in which one or several amino acids have been substituted, deleted, inserted 
or added, and having the effect of stimulating the secretion of growth honnones, are 
also in the scope of the invention. In this case, these peptides should preferably have 
more than 70%, even more preferably 90% homology with the sequences indicated by 
the sequence number 6. Also, while the number of amino acids is not specifically 
restricted for these peptides, from the perspective of ease of synthesis and antigenicity, 
in the case of sequences indicated by the sequence number 6, about 12 to 30 is 
preferable, and about 12 to 20 is even more preferable. 

Non-oral administrations such as intravenous injection, intra-muscular 
injection or enteral administration are preferred for the administration route of the 
growth hormone production regulators of the invention mentioned above. Also, while 
the dose is suitably determined based on the condition of the patient and the 
molecular weight of the active principle, 0.01 to l.Omg per day for 1kg body weight 
is normally preferred. Also, the remedy can be produced suitably by the methods of 
the art, and can be used dissolved in physiological saline solutions with a 
concentration range of 30 to 3000 mg/1, for instance. 

Examples 

In the following examples, the invention will be actually explained. It should 
be evident that the invention is not limited by these examples. 

Example 1 Prediction of the physiologically active peptide from the glucagon 
receptor. 

The amino acid sequence of the rat glucagon receptor described in FEBS Letters 351 
(1994) 271-275 has been investigated. The glucagon receptor has four cDNA lengths 



11 



reported from the base sequences of the cDNAs, and it is clear that two among them 
can be translated into amino acids. These are the consequences of a difference in the 
post-transcriptional splicing, and differ in their mode from the post-translational 
splicing such as in the case of the calcitonin receptor. However, the inventors 
predicted that the portion of amino acids generated by the difference in post- 
translational splicing also have some sort of activity. This amino acid sequence is 
indicated by the sequence nimiber 1 of the sequence table. 
Example 2 Production of the peptide 

A commercially available peptide synthesizer was used to synthesize the 
peptide having the amino acid sequence indicated by the sequence number 2. 
Example 3 Stimulating effect on insulin secretion 

BxPC-3 cells which are insulin producing cells derived from a human 
pancreas (source: Dainippon Pharmaceutical Co.,Ltd. ), were cultured in RPMI 1640 
media containing 10% calf fetal serum, and grown with 5% carbon dioxide gas in a 
humidified incubator at 37°C. The cells were treated with trypsin prior to seedmg 
with a density of 1 x lOVwell; when they reached confluency, the peptide of the 
invention synthesized in Example 2, the peptides A and B, which are unrelated to the 
invention and whose activities are unknown, as well as a control (physiological 
saline) were added at 0.01 mg/well, and the cells were cultured for 24 hours. Then, 
the concentrations of insulin present in the supematents were measured by 
colorimetry with an insulin assaying kit (source: Shibayagi Co.,Ltd.). The results are 
presented in the Table 1 below. 



Table 1 



samples 


insulin concentration (|xg/ml) 


peptide of the invention 


148 


control 


37.6 


peptide A 


34.8 


peptide B 


87.1 
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As clearly demonstrated in Table 1, the peptide mentioned above, which has 
been searched for and found with the method of the invention, promotes the 
production of insulin by the insulin producing BxPC-3 cells. Therefore, the peptide is 
considered to work effectively for diabetes patients through its insulin synthesizing 
action. 

Example 4 Production of the peptides 

A commercially available peptide synthesizer was used to synthesize the 
peptides having the amino acid sequences indicated by the sequence numbers 1 and 5 
which were predicted based on the cDNA sequences of the human glucagon receptor. 
Example 5 Stimulating effect on the production of insulin by insulin producing 
cells 

HIT cells, which are insulin producing hamster pancreatic cells, and BxPC-3 
cells, which are human pancreatic cells (source: Dai Nippon Seiyaku), were cultured 
in RPMI 1640 media (source: Dai Nippon Seiyaku) containing 10% calf fetal serum, 
and grown with 5% carbon dioxide gas in a humidified incubator at Sl^C. The cells 
were treated with trypsin for seeding 96-well culture plates with a density of 1 x 
10'*/well; when the cells reached confluency, the media was exchanged to a F12 
serum-free media and the cells were cultured for 8 hours. Then, the peptides of the 
invention produced in Example 4 were dissolved in serum-free RPMI 1640 media; 
various doses of the peptides indicated by the sequence number 1 for the HIT cells, 
and various doses of the peptides indicated by the sequence number 5 for the BxPC-3 
cells, were added to the wells and the cultures were further maintained for 12 hours. 
After the cultures have been performed, the stimulatory effects of the peptides of the 
invention on the production of insulin by the cells were measured by the insulin 
immunoassay, to seek stimulatory effects on production in comparison to the non- 
treated groups. Also, the insulin immunoassay, and the calculations for the rates of 
stimulation for the production of insulin were actually performed as follows. Various 



dilutions of the supematents from the cell culture media were added to the wells 
cx)ated with immobilized anti-insulin antibodies, and reacted with anti-insulin 
antibody solutions, according to the protocol of the insulin assay kit commercialized 
by Shibayagi (Ltd.). The detection was by reacting the biotin labeling the antibodies 
with the steptavidin-conjugated peroxydase and measuring the coloration catalyzed 
by the peroxydase. The concentration of insulin was calculated from a standard curve 
for insulin. When examining the rates of stimulation for the production of insulin in 
the groups with various doses added, by taking the rate of stimulation for the 
production of insulin in the reference group with no substance added as 100%, the 
following was obtained. The results are presented in the Table 2 below. 



Table 2 



quantity of peptide added 
(Hg/well) 


rate of stimulation for the production of insulin 
(%) 


HIT cells 


BxPC-3 cells 


0 


100.0 


100.0 


0.01 


102.8 


110.9 


0.1 


131.6 


123.3 


1 


184.9 


198.2 


10 


203.1 


181.1 



As clearly demonstrated in Table 2, the peptides mentioned above, which have 
been searched for and found with the method of the invention, have the effect on the 
insulin producing cells derived from hamster and human, of stimulating the 
production of insulin. Therefore, the peptides are considered as leading to a decrease 
in the level of blood sugar and thereby are useful for the treatment of diabetes. 
Example 6 Production of peptides 

A commercially available peptide synthesizer was used to synthesize the 
peptides having the amino acid sequences indicated by the sequence numbers 3 and 4 
which were predicted by comparing the cDNA sequences of the gastrin receptor. 
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Example 7 Inhibitory effect on the secretion of gastric acid in rats 

The inhibitory effect on the secretion of gastric acid was evaluated using rats 
(Wister line), by dissolving in physiological saline, the peptides synthesized in 
Example 6 and gastrin, a stimulator of gastric acid secretion, hypodermically 
injecting the previous solution, and measuring the secretion of gastric acid 10 minutes 
later. Gastrin was administered to obtain a dose of 4^g/kg and the peptides of the 
invention were administered to obtain a dose of lOng/kg. The rats were immobilized 
on a fixator, their gastric juice was sampled by inserting a probe through the mouth 
into the stomach, and the pH was measured to evaluate the secretion of gastric acid. 
"When the secretion of gastric acid was compared between the reference group with no 
substance administered and the administered group, the following was obtained for 
the inhibition on the secretion of gastric acid. The results are presented in the Table 3 
below. 



Table 3 





Secretion of gastric acid (pH) 


Sequence No. 3 


Sequence No. 4 


Control 

administered group 


3.2 
5.3 


3.1 
4.8 



As clearly demonstrated in Table 3, the peptides mentioned above, which have 
been searched for and found with the method of the invention, have the effect of 
inhibiting the secretion of gastric acid in rats. Therefore, the peptides are useful a 
gastric and duodenal ulcer remedies which inhibit secretion of gastric acid. 
Example 8 Production of the peptide 

A peptide having the amino acid sequence indicated by the sequence number 6, 
which was predicted by comparing the amino acid sequences of somatostatin receptor, 
was synthesized with a commercially available peptide synthesizer. 
Example 9 Stimulation of the production of growth hormone by growth hormone 
producing cells 
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Hamstei-derived GH3 ceUs (source: IFO, deposition No. 50105), which are growth 
hormone-producing hypophyseal cells, were grown in an F12 media (source: Dai 
Nippon Seiyaku) containing 15% calf fetal serum, and grown with 5% carbon dioxide 
gas in a humidified incubator at 3TC. The cells were treated with trypsin for seeding 

5 96-well culture plates with a density of 1 x 10*/well; when the cells reached 
confluency, the media was exchanged to a 15% serum F12 media and the cells were 
cultured for 12 hours. Then, the peptides of the invention produced in Example 7 
were dissolved in 15% serum F12 media to add various doses of the peptides to the 
wells, and the cultures were further maintained for 3 days. After the cultures have 

10 been performed, the stimulatory effects of the peptides on the production of growth 
hormones by the cells were measured by the growth hormone immunoassay, to 
examine stimulatory the effects on the production, in comparison with the non-treated 
groups. Also, the growth hormone immunoassay was performed with a method of the 
art, the sandwich ELISA, i.e., various dilutions of the supemalents from the cell 

15 culture media were added to wells coated with immobilized anti-growth hormone 
antibodies, and reacted for 180 minutes at room temperature, washed before further 
addition of anti-growth hormone antibodies labeled with peroxydase, and reacted for 
60 minutes at room temperature. After washing, the coloring reaction catalyzed by the 
peroxydase was measured by measuring the absorbance. The concentration of growth 

20 hormone was examined based on standard curves obtained by performing the same 
sandwich ELISA using already known concentrations of growth hormone. When 
examining the rates of stimulation for the production of growth hormones in the 
groups with various doses added, by taking the rate of stimulation for the production 
of growth hormone for the reference group with no peptides added as 100%, the 

25 following was obtained. The results are presented in the Table 4 below. 
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Table 4 



quantity of peptide added 
fuR/well) . 


stiinulatioii rate of growth honnone production 
(%) 


0 


100.0 


0.01 


101.2 


0.1 


124.1 


1 


175.6 


10 


190.4 



As clearly demonstrated in Table 4, the peptide synthesized in Example 8 have 
tlie effect on the growth hormone producing cells of stimulating the production of 
growth hormones. Therefore, the peptides are considered to lead to the stimulation of 
growth, and therefore useful as a remedy for dwarfism. 
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What is claimed is 

1. A method for searching physiologically active substances comprising; 
examining a receptor having an amino acid sequence having two or more sizes for the 
same receptor by comparing a cDNA sequence of said receptor, wherein the receptor 
being a receptor of a cell producing an antagonist to substance in a body or a receptor 
of a cell producing an antagonist to said dell per se; and examining which region of 
the longer receptor are missing in the shorter receptor by comparing the sequences of 
the cDNAs. 

2. A method of producing physiologically active peptides, wherein the missing 
region determined by the method of claim 1, or its derivatives, are produced. 

3. A method of claim 2, wherein the missing region is produced. 

4. A method of claim 3, wherein the missing region is synthesized by chemical 
synthesis. 

5. A medicine for treating diabetes comprising as an active component a peptide 
having the effect of increased production of insulin by insulin producing cells, the 
peptide having the amino acid sequences indicated by the sequence numbers 1 or 5 of 
the sequence table or having amino acid sequences obtained by the substitution inside, 
deletion from, insertion into or addition to said sequences of one or several amino 
acids. 

6. A medicine for treating diabetes of claim 5 comprising as an active component 
a peptide having the amino acid sequence indicated by the sequence number 1 of the 
sequence table. 
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7. A medicine for treating diabetes of claim 5 comprising as an active component 
a peptide having the amino acid sequence indicated by the sequence number 5 of the 
sequence table. 

8. An insulin production regulator comprising as an active component a peptide 
having the effect of regulated production of insulin by insulin producing cells, the 
peptide having the amino acid sequence indicated by the sequence number 2 of the 
sequence table or amino acid sequences obtained by the substitution inside, deletion 
from, insertion into or addition to said sequence of one or several amino acids. 

9. The insulin production regulator of claim 8 comprising as an active component 
a peptide having the amino acid sequence indicated by the sequence number 2. 

10. The insulin production regulator of claim 8 or 9, the insulin production 
regulator being an insulin production inhibitor. 

11. The insulin production regulator of claim 8 or 9, the insulin production 
regulator being a medicine for treating diabetes. 

12. A gastric acid secretion regulator comprising as an active component a peptide 
having the effect of regulating the secretion of gastric acid, the peptide having the 
amino acid sequences indicated by the sequence numbers 3 or 4 of the sequence table 
or amino acid sequences obtained by the substitution inside, deletion from, insertion 
into or addition to said sequences of one or several amino acids.. 
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13. The gastric acid secretion regulator of claim 12 comprising as an active 
component a peptide having the amino acid sequences indicated by the sequence 
numbers 3 or 4 of the sequence table. 

14. The gastric acid secretion regulator of claim 12 or 13, the gastric acid 
secretion regulator being an inhibitor of gastric acid secretion. 

15. A growth hormone production regulator comprising as an active component a 
peptide having the effect of regulating the production of growth hormone, the peptide 
having the amino acid sequences indicated by the sequence number 6 of the sequence 
table or having amino acid sequences obtained by the substitution inside, deletion 
from, insertion into or addition to said sequences of one or several amino acids. 

16. The growth hormone production regulator of claim 15 comprising as an active 
component, a peptide having the amino acid sequence indicated by the sequence 
number 6 of the sequence table. 

17. The growth hormone production regulator of claim 15 or 16, the growth 
hormone production regulator being a stimulator of growth hormone production. 
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